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i bvention relates to coin-chutes particularly although i&ﬁgjm vely,'f
us’e i n tel ephone coin-box instrunents known al sQ as payphones. B A
‘maj or problemin such payphones is the efficient utilisation of the
avai | abl e space by the apparatus which is housed within the device.
Accordingly it is an object of this invention to provide a coin chute which
is adapted to make the nmost 10 _efficient use of space within the
payphone whil e maintaining an: ef f1 ci ent operation in the presence of coins.
According to'the present invention, there is provided a coin chute
conprising first and second runways 15 extending in opposite directions
each runway lpomo aaemd ebd arst hey ppssagoNel INSTREMEYITSEans of gravity, in
which the fifst runway 1s connected at one of I1ts ends to the second runway
at one of itynyuhreyuhﬁrﬁmvémiﬁen tékapes ntookotonrrbotesn of the first and
second runways, 20 there is an inclined connecting surface, and a coin

i mpact @amGMMwhﬂrhwdﬂHﬁﬂQ#Qhfﬂ%ﬁl?ﬁ@haﬁiﬁathy§P§rP§PsI&nd whi ch has a | ow
coefficient of restitution, whereby when a coin is placed,in the first
runmay,tﬁteBMQQ91QQ#ﬂ3P%ﬁcﬁﬁfﬁ?ﬁ%e?ﬁﬁm59°Vﬁ Bﬁ§°dPge§FVBH°Qﬁﬁ'upon 25 -

reachlng the p%J?Bé”uéé”?Eﬁ“ié”k&é “§§an28e%“9sr%ne Lificient

(D

utilisation of the available space by the apparatus which
| is housed within the device.
Accordingly it is an object of this invention to
provide a coin chute which is adapted to make the most

10 efficient use of space within the payphone while -
maintaining an efficient operation in the presence of
coins. |

Accérding to the present invention, there is
provided a coin chute comprising first and second runways

15 extending in opposite directions each runway being
adapted for the passage of coins by means of gravity, in
which the first runway is connected at one of its ends to
the second runway at one of its ends and in which at the
point of connection of the first and second runways,

20 there is an inclined connecting surface, and a. coin
impact face which exhibits a high mechanical hysterisis
and which has a low coefficient of restitution, whereby
when a coin is placed in the first runway, it rolls
freely along this runway in one direction and upon

25 reaching the point of connection between the twb runways
strikes the coin impact face which controls the coin
rebound and as the rebound takes effect within space

provided at the point of connection, the coin slides down



strikes the coin inpact face which controls the coin rebound and as the (:;i
rebound t.akes effect within space provided at the point of connection, the
coin slides down* said inclined connecting surface to enter the second
rUnmay whiereupon it rolls freely along this runway in a direction opposite
ald one direction. The invention mnll;ﬁg nore readily understood fromb5
'the ollomﬁng .description of two exenplary enbodi ments whi.ch shoul d be read
in conjunction with the acconpanying drawings in which:- Fig. 1. shows a
Vi ew of part of a payphone portions of which are cut away to illustrate

the positioning 0fy 4oy Ridiledididy HIEM LY ddle RADIANGINT 0, 2.

shows 't he relevant po ions o col n- ute 1 n accor ce with the present

i nvention with . cert ap«@gfé\im &f 419 e de 1 ?{ 4mgcmmes CHimaRYir a

.to enable the inter atures to be observe Fig.” 3. shows a section of
the chute as shgweddidd ®ppdsite)itveshid drie cﬁlﬂeiﬂ:hlcm‘l of the arrows of

section A - A, and,
' The invention will be mp:e readily understood Erom
S the following description of-twq exemplary embodiments
which should be read in conjunction with the accompanying
dfawings in which:=-

Fig. 1. shows a view of part of a payphone, portions

of which are cut away to illustrate the positioning of.a :




) s invention but with a modi fi cation to incorporate a coin store (the

-<:EZP 4. shows a further view of the coi.n-chute in 10 accordance with
t
I

| s of the chute are cut- aégy to enabl-e observation of the internal
features). Referring to Fig. -whi ch shows a typical coin- chute | Iocated
wi thin a payphone. The chute 1 has 15 associated with it coin \J
detection nechani snms such as coin reject 2, validator 3, flushing 4 and

| LY

‘cash ox/rgﬁﬁnd 5. ﬁ coi n %ore and a refund draw 7 are shown at the
ot

| ower & PR io Fig. 2. to Fig. 4. of the

ey 8 and &t s%-ci)%w%ﬁ? ‘9%9& OReFHnagE B BOLRE! (ned to the

hor | 2thitle [ b iidnd rﬁtﬂ%ﬁé‘ o680k Pnddadltn lhit PSS @ 018 and

down runways r t e actian ~gravit A coin 10 in-the

upper Jeztin NBEEELddk dof Itid WHIEStdeneRd @E&tenc&b-&@ eas a-coin 11 in
the I ower runway noves in a second direction of notion B. In effect the

coi n tycaérldblrg Wmwiktherndl nfedtiredato s eyEearedn direction of notion
The change in direction of notion has to be carefully controlled and is

achi eved affitghe juncihiows | sdwtimpers avite | chwete raswelyoly i®ans of a -

®
-special ly deS|gned |gPact face 12 and a connecting surface 13 between both
e

10

15

coin Fig. 2 as viewed in the direction of the arrows of sectlon
A - A; and, .

Fig. 4. shows a fuither-view of the-coin-chute in
accordance with this invention but with a modification |
to incorporate a coin store (the walis of the chute are -
cut—-away to enable observation of the internal featureé).

Referring to Fig. 1. which shows a typical coin-
chute 1 located within a payphone. The chute 1 has
assoclated with it coin detection mechanisms such as coin
reject 2, validator 3, flushing 4 and cash box/refund 5.

A coin store 6 and a refund draw 7 are shown at the lower
-part of the instrument. |

| Referring now tp Fig. 2. to Fig. 4. of the drawings,
it will be seen that the chute comprises a first upper
runway 8 and a second=16wer'runway 9. Bdth'rﬁnways are
inclined to the hbrizontal by an ahgle ot to enable coins
10 and 11 td pass along and down the runways under the
action of gravity. | _

A coin 10 in tﬁe upper runway moves-in-a first direction
of motion A, whereas a coin 11 in the lower runway movés.in
a second direction of motion B. In effect the coin travelling

down the coin chute has a reversal in direction of motion.



5 - runways. As explained, under the action of gravity a coin entering the
upper runway 8, rolls down the runway and strikes the inpact face 12. This
i npact~face 12 has a | ow coefficient of restFFytion to restrict the coin 10
rebqund and accordingly as the coin's confrolled rebound takes effect, the
coi n_ slides down an inclined connecting surface 13 into the | ower runway 8.
The C€6in now rolls down this runway al so under the action of gravity. The
material used a he,.i ct. t exhihi:t. 15 . o] | ca
hysteresi s and gﬁkﬁgg%p d?{gﬁ%ﬁéétg§§e??aﬁb?ékﬁegﬁfegg ?ﬁ%%§§&&$ﬁpg§can'
be bonded to a ' | al ; Whi o be.anuints ; r way
noul di ng. Al ter lr%%’?fc|ve_ ylr?;é 2501#? ﬁyf@lggﬁdbgtuggg, tjgggc?éel orf;fAIOtf]hn% ni élll':]or
even a | oose fihigg dwtie duribay b mOhASt 6€Sa0LpERial1 19X HdY iig il PERSALEM
danping (the material absorbs sone of the energy of the”inpacting coin),
may be used. |t fisxd NMPOTdrita t@oméetiRgt sitbEabeba3n G etiviRits i BB, cdbh ween
the inpact face 12 and face 14 of the joining 25 i nside walls of the two
runways, is def rpevaps.the following fornula:- =~ - X mininum= (e V)[err]
29 (Sin [err]+ [err] cos [err]) where e =
cogfficient of restitAs iestplained, under the action of gravity a coin

entéring the upper runway 8, rolls down the runway and
strikes the impact face 1l2. This impact face 12 has a
low coefficient of restitution to reétrict the coin
10 rebound and accordihgly as the coin's controlled rebound'_
takes effect, the coin slides;déwn an inclined connecting
surface 13 into the lower runway 8. The coin_how rolls
down this runway also under the action 6f gravity.
"The material used at the impact face 12 must exhibit
15 a high mechanical hysteresis and an'exampie'of such a
material is‘Neop:ene rubber. This can be bonded to a
backing material which can be an integral part of the
rﬁnway moulding. Alternativély a soft P.V.C. can be
used, coated on Aluminium, or even a loose fitting insert

20 of plastics or metal exhibiting pendulum damping (the

p

material absorbs some of the energy of the impacting
coin); may be used.

It is impoftant_to note that the rebound.dimension
X, between-the impact f#ce 12 and face 14 of the joining

25  inside walls of the two runways, is defined by the

following formula:- X minimum = (e V)2

2g (Sin &+ U cos &)

where e = coefficient of restitution



[err] = coefficient of friction V"~ = velocity of inpact ¢ = '

-f..yaccel eration due to gravity [err] = runway angle 5 This fornul a
rxis derived as follows:- At the inst@nt of rebound of the coin, it should be

assuned that the velocity is equalzto™V1 and that it reduces to Zero ,

t hrough a rebound di stance x. Now, the retarding force of the coin = masg ¥

10 acceleration. |If also it is assuned that wis the weight .of the coln

per pendi cul arly dommmarqﬁ_on t he fHE¥Q%1éME(4§if*i5?15$ed at an angle

[err] to the horizontal ,“and [err he "coetTici'en friction, then W

Sin [err] + [err] WCos errl=
[err]. x acceleration g d%ere g |s té Xéaﬁm%¥ %ﬁlof the coin due to

gravity [err] accel eratéon = 0 £SbB1k$atliof [ﬂé]t&q}f&ﬁ:ﬁ’) 2 20

by substitution, Vl[err] (Sln [err] + [err err]J 2x [err] X
= Vl[err] & = tunwd§ &&gldeﬁr] + [err] Cos [err]) If
velocity =.V and the coefficient of restitution

5 This formula is derived as follows:-

- At the instant of rebound of the coin, it should be -
assumed that the veloc1ty is equal to V1 and that it
reduces to zero through a rebound distance x.

Now, the retarding force of the coin = mass x -

10 acceleration. if also it is assumed that w is the weight
of the coin perpenaicularly downwards'on the runway,
which is inclined at an angle o to the horizontal, and'}L 
'is the coefficient of friction, then

WSina $u W Cos o = W L
- 15. _ -— X acceleration
. : g . :

where g is the acceleration of the coin due to

gravity.
o acceleration = g (Sinx + U Cos ¢)
20 by substitution, Vll2 =g (Sine¢ + AL Cos'ac)
Py R
2

2g (Sinol 4+ U Cose)
If velocity = V and the coefficient of restitution
25 of the impact face = e

then V1 = eV

»



25  of the inpact face = e then VI = eV and x = (eV) 2g (Sln

[err] “+ [err] Cos [err]) As previously stated. The angle [err] that the
chut € takes up- fromthe 5 vertical, is_ neGessary to ensure that coins

passi ng down 't he runways renmain in abutnent;mﬁth one of the runway walls
onlgtTThls Is to enable correct detection of the passage of coins by coin

- det I on mechani snms adj acent these walls. 10 In the nodified

coi n-chute shown in gEha 4 here |s(€wp3/| ded a step-down area 15 of.
sufficient size to acconmmpdat e’ a Cewiai-R—Rurber—oi—eoiAs t0 enabl e a degree
of coin-storage. It will be seen thpat(siwed L)o?; Qbstdag | ower runway 16
‘fromthe inpact face 12 i.s a steeper 15 angl e than the |[ower runway
itself. This is to prevent c@sn gyedimgely st&téddbs: - 1. A coin chute
conprising first and second runways extendlng in opposite directions each
runway bei ng . fThe angle B that the chute -takes up from the

5 vertical, is necessary to ensure that coins passing down

the runways remain in abutment with one of the runway

walls only. This is to enable correct detection of thé
bassage of coins by coin:detection mechanisms adjacenti
these walls.

10 In the modified coin—chute.shown in Fig. 4 there is
provided a step~down area 15 of sufficient size Fe
accommodate a certain number of coins te enable a degree
of coin-storage. It will be seen that the-floor of the
lower runway 16 from the 1mpact face 12 is a steeper

15 angle than the lower runway itself. - Thls is to prevent

coin blockage.



. adapted for the passage of coins by neans of gravity, in 5 ~which the
rst runway i s connected at one of it ds to the second runway .at one of
s ends and in which -at the point of connection o +st-and. second

nways, there is an inclined connectinglﬂﬂlﬂ. oi n inpact face _
whi ch exhibits a high nechanical hysteri m'ﬁ"mmwgch has a low -
coefficient of restitution, wher ety when & cbinti plsaced in the first A
runway, it rolls freely along this runway in one direction and upon’
reachi ng the point of connection between the two runways strikes the coin
i npact face which controls the coin 15 . rebound and as the rebound takes
ef f ecCLMIMBi:r space provided at .the point of connection, the coin slides
down said inclined connecting surface to enter the second runway whereupon
it rokks fResbynalcbrget Fogprimiay ifi rs tdiandc tSecondppusivays 0 sai d one

direction. 20 = 2. A coin chute as clainmed in claiml, in which the said
'nater?§F9P§1§9n#ﬁe998°§&55e@1WHF@H°P§ Sa5le & uny ay @@mmgng materi al and

whi ch forgs a@ ﬁgral Eart of..t he 00|n chute runways. 3. A coin chute
as cl aFABGePn EeFatRF1PPRAGRI OF FRENS5BY mezng ﬁEt&F%%ltﬂb dn oose fitting

e RS a rURk K, B h B R B et o o
chloride (Bc¥n& Funway at one of its ends and in which at the
. point of connection of the first and second runways,

there is an inclined connecting surface, and.a coin
impact face which exhibits a high mechanical hysterisis.

10 and which has a low coefficient of'restitUtibn, whereby 
when a coin is placed'ih the first runway, it rolls
freely albng this-runway-in one diresction and upon
reaching the point of connection between the two runways
strikes the coin impact face which controls the coin

15 rebound and as the rebound takes effect w1th1n snace
provided at the pOLnt of connection, the coin slides down
sa;d inclined connectlng surface to enter the second
runway whéreupon it rolls freely aiong this runway in a

~direction opposite to said one direction.

20 2. A coin chute as claimed ih claim 1, in which the
said material is synthetic rubber which is bonded to a
backing material and which forms an integrai part of che
coin chute runways.

3;_ A coin chute as claimed in claim 1, in whiéh the

25 said materiai is a loosé fitting insert of piastics or

- metal exhibiting peﬁdulum dampiné.'
4. A coin éhute-as claimed in claim 1, 1n wh1ch said

materlal is alumlnlun coated polyvinyl chlorlde (P.V. C.).



5. A coin chute as clainmed in any preceding claim in whi IT'st and(iéé
second" runways are both inclined to the hor|zontaLfby’Tﬁé/ggﬁ;Phe/r’TéngIe
([erel). 6 A coin chute as clained in any_precedi I v\ g\ | whi ch
the"coin chute is inclined fromthe ver t imcal by~ an a\m\‘“ r«|) to :
ensyre. that coins noving down said first and second renways remain in

abuttent with one of the runway wal.ls. 7. A coin chute as clained in any
precedlng cl ai in 10 whj ch at the point ,of connectiop, of the,first and
second runways 2md 24j SRERt ChHEe| A8 £ éd nﬁ&nﬁ g RIRFeREnNg netaipe 1n

coin stora A tel ne, c

Phetr unent | SubOTE Y Phe 5L PhecBnf, BReRR A, &' OGN G188 Epdl to,

Fi. 1 15

Substant il |y SPeidSr FERR TR VR "ok BanD eyt Ol el o Fiqures 1,
2 and 3 of the a CCOW?%QX#HQCHGQQAQQSCI Qmed” 150 dhy r#%%ﬁﬁ%?ﬁég?i?géuyiﬁs

‘described with-20 erence to as shown 1°n
acconpanyisng dhiiy§ diSth€Scoin chute is inclined from the vertical by an
2 acute angle (B) to ensure that coins moviny down said
first and second runways remain in abutment with one of
‘the runway walls.
7. A coin chute as claimed in any preceding claim, in
10 which at the point of connection of the first and second:
runways ahd adjécent the inclined connecting surface
theré is providéd a step-down area for coin storage.
8. A telephone coin box instrument substantially as
described with reference to, and as shown, in Figure 1 of
15 the accompanying drawings. | |
9. A coin chute substantially'as described, with
reference to, and as shown, in Figures.l, 2 and 3 of the
accompanying drawings. | | |
10. A coin chute substahtially as described, with

20 reference to, and as_showﬁ in Figure 4 of the

o

accompanfing drawings. -
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